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Abstract: The purpose of this work is to pinpoint the influence of some growth regulators, stimulators and 
inhibitors (the Na salt of 2-Cl, 4-sulfonamido phenoxy -acetic acid, the Na salt of 4-Cl, 2-sulfonamido phenoxy -
acetic acid and 2, 4 dichlorophenoxy – acetic acid) on the process of germination of opium poppy (Papaver 
somniferum L., var. Botosani). The substances have a large area of action, there effects being felt both on entire 
plants and on certain parts and tissues, thus regulating some important metabolic process. The stimulation and 
inhibition of growth regulators on germination depend on utilized variant of treatment. 
 
INTRODUCTION 
 
 Seed germination is a complicated event including many reactions with different 
phases affected by some internal and external factors. For stimulation or inhibition of seed 
germination numerous procedures like mechanical, thermal and chemical treatments are used, 
which have an important place in this phenomenon.  
 All growth processes within the seed are chemical reactions activated by the addition 
of water, subjecting to a decent temperature and oxygen presence. Therefore, the germination 
process requires moisture, oxygen and temperature ranges, which are specific to every 
particular crop.  
 Growth regulators have an important role in germination and this process can be 
stimulated using different variants of treatment, different concentrations applied at different 
periods of time. 
 
MATERIAL AND METHOD 
 
 For germination tests were we used the following growth regulators: the Na salt of 2-
Cl, 4-sulfonamido phenoxy acetic acid (BCO-2), the Na salt of 4-Cl, 2-sulfonamido phenoxy -
acetic acid (BCO-4) and 2, 4 dichlorophenoxy acetic acid (2,4 D) in concentrations of 25 ppm 
and 50 ppm [5].  
 The first two ones are growth stimulators and 2,4 D is a growth inhibitor. 2,4 D is used 
as a herbicide for dicotyledonous plants, increases the DNA and RNA synthesis and it’s 
braking the growth of plants.  
 The germination material was opium poppy seeds, Papaver somniferum L., var. 
Botosani. These seeds must have the physical purity of minimum 98%, the germination 
capacity of 90% in accordance with the literature recommendations [2,4]. 
 Batches of 100 seeds of opium poppy, Papaver somniferum, var. Botosani were 
incubated in Petri dishes lined with filter paper wet with 3 ml of distilled water (for the 
control) or with solution of BCO-2, BCO-4 and 2, 4 dichlorophenoxy acetic acid (2,4 D), at 
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different concentrations and different action time (2h, 4h, 6h) [1]. Germination was carried 
out at 25°C in darkness and the number of germinated seeds were counted at 24 h intervals 
over the 6 days in accordance with STAS 1634-1999 [2,3]. 
 To evaluate the growth regulating activity of the compounds, the seeds were soaked in 
distilled water for 40 h at 22°C. Seeds that had germinated during this time were placed in 
groups of 21, in Petri dishes lined with filter paper wet with 4 ml of test solutions. 
The roots’ length was measured after 5 days of growth in darkness at 22°C. There 
were three replicates of each experiment and each experiment was repeated twice or three 
time. Reproducibility of the results was within a range of 10%. 
 
RESULTS AND DISCUSSIONS 
 
The treatment with BCO-4, in concentration of 25 ppm, for 4 h stimulated the 
germination of the poppy seeds, the maximum percentage being 100%. For the 2 h and 6 h 
variants of treatment, the germination of poppy seeds was inhibited.  
For the variant of treatment with BCO-2, 25 ppm, we could observe the germination’s 
stimulation along with the increasing of the treatment period.  
For the variant at 6 h in the case of BCO-2, 50 ppm, the germination was inhibited, the 
same phenomenon being observed at the 2,4 D treatment variant.  
The stimulation of poppy seeds germination was observed very well at the treatment 
variants at 4 h in all cases of treatment (fig. 1, 2, 3). 
 
Fig. 1 Effects of BCO-2 on germination of poppy 
seeds: 2, 6 days of germination
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Fig. 2 Effects of BCO-4 on germination of poppy 
seed: 2,6 days of germination
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Fig. 3 Effects of 2,4 D on germination of poppy 
seeds: 2,6 days of germination
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The growth of poppy seedlings’ roots was increased by BCO-2 and BCO-4 applied int 
concentration of 25 ppm, at 4 h (fig. 4, 5).  
In case of BCO-2 treatment, in concentration of 25 ppm we observed an increase of 
roots’ length at 4 h and 6 h. A stimulation of roots’ growth was observed in case of the 
treatment variants with BCO-2 and BCO-4, in concentration of 25 ppm, at 4 h, the values 
over passing the control’s value. 
The roots’ growth was inhibited by BCO-2 in treatment variant at 2 h and by BCO-4 
at 2 h in concentration of 25 ppm. By contrast, BCO-4 treatment at 2 h in concentration of 25 
ppm did not inhibit roots’ growth and in the highest concentration of 50 ppm, significantly 
stimulated the growth.  
In case of 2,4 D, the growth of roots was stimulated only for the treatment variant with 
25 ppm at 2 h (fig. 6). This stimulation was more active than at the same variant of treatment 
with BCO-2 and BCO-4. 
The dosage with 2,4 D reduces the growth of poppy seedlings roots at all treatment 
variants. 
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Fig. 6 Effect of 2,4 D treatment on growth of opium poppy roots
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CONCLUSIONS 
 
The data obtained in the germination tests underlined the following differences 
between the growths regulators used in the experiment:  
1. BCO-2 and BCO-4 in concentration of 25 ppm, for 4 h time of action 
manifested a significantly stimulating action for germination, after 6 days 
of treatment, and 2,4 D had the same behaviour, but for its highest 
concentration an inhibition effect was observed. 
2. BCO-2 and BCO-4 in concentration of 25 ppm, at 4 h increased the growth 
of roots compared to the control.  
3. In general, 2,4 D reduces the growth of roots, being stimulating only at a 
low concentration and for a small action period. 
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